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(57) A hand-held portable reader and labeling de- 
vice for interrogating data storage cartridges (300) of the 
type containing an in-built memory chip having informa- 
tion stored describing details of data contained on the 
data storage medium is disclosed. The reader-labeling 
device comprises a processor, random access memory, 
printer, display, keypad, operating system, transponder, 
receiver and battery power supply. By scrolling a menu 
display, key parameters describing a data cartridge can 
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be accessed quickly and efficiently without the need to 
access the data storage medium itself. A cartridge me- 
dia specific label may be rapidly printed for attachment 
to a data storage cartridge. In a second embodiment, 
the reader-labeling device may be incorporated into an 
automatic library accessible by a robotic arm, wherein 
the user may quickly read summary information describ- 
ing a data storage cartridge or its contents from infor- 
mation stored on a memory attached to the cartridge by 
use of the reader-labeling device externally controlled. 
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Description 

Field of the Invention 

[0001] The present invention relates to recording me- 
dium cartridges of the type which include a memory de- 
vice for storing information concerning the cartridge and 
data recorded on the recorded medium, and particularly 
although not exclusively it relates to the manner of read- 
ing this information and using it to produce a printed la- 
bel containing all of, or a selected subset of this infor- 
mation. 

Background to the Invention 

[0002] In order to store digital electronic data, such as 
back-up data from a server computer device, it is known 
to use magnetic tape data storage cartridges comprising 
one or a pair of rotatable reels, and an elongate band of 
magnetic tape. A main reason for using such tape data 
storage cartridges is to make back up copies of impor- 
tant data. Customers running large computer installa- 
tions, or research and development facilities having sig- 
nificant amounts of data generated may have hundreds 
or thousands of tape data storage cartridges containing 
back up data, backed up from a wide range of different 
host devices such as servers and computer devices. 
Large collections of tape data storage cartridges tend to 
be stored in centralised library locations, sometimes sit- 
uated in fire proof safes or fire proof rooms. The library 
storage facility may be geographically remote from the 
host server devices, so that if there is destruction of data 
on the host devices, for example by a fire, the back up 
data remains safe. When a host device fails and data is 
lost, it is necessary to quickly locate the tape cartridge 
having the latest back up data, which may be located in 
an offsite library. 

[0003] These libraries include manual access librar- 
ies, where the cartridges are simply stored on shelves 
or in racks or boxes, with access to the cartridges being 
by manually picking up the cartridges, or automated li- 
braries, where the cartridges are stored in predefined 
locations on a rack or shelf and are automatically ac- 
cessed. In a manual access library, to identify a content 
of a tape cartridge a person may simply write out a label 
manually, describing the content of the data on the tape 
cartridge. This process is tedious and prone to error. For 
example the wrong label might be put on the wrong tape, 
so that the contents of the label do not coincide with the 
data of the tape cartridge. Alternatively, tape cartridges 
have barcodes printed on their external cases, so con- 
ventionally finding a particular tape may involve using a 
barcode scanner to scan a plurality of barcode labels on 
a plurality of tape cartridges. In the case of an automated 
library, robotic arms which are software controlled, de- 
posit and collect cartridges in a rack, or shelf, and use 
a serial number of a tape data storage cartridge to de- 
termine a location within the library shelf or rack on 



which to store the cartridge. The rack or shelf is acces- 
sible by the robotic arm which may physically select a 
required tape on receipt of user instructions, the robotic 
arm being moved under computer control to a cartridge 

5 storage location on the rack or shelf. 

[0004] Conventionally, a person wishing to find an 
item of stored data on a cartridge will need firstly to iden- 
tify the correct cartridge with the data on it, and secondly 
identify a position of the data on the tape stored within 

10 the cartridge. In the case of single reel cartridges, the 
whole of the magnetic tape is wound on to the single 
cartridge whenever the cartridge is not in a tape drive 
mechanism. To find a particular item of data on a car- 
tridge, a person must select the cartridge, put the car- 
ts tridge into a conventional tape drive device, for example 
forming part of a host personal computer, workstation, 
or computerised test equipment device, and view a con- 
tent of the tape on a visual display unit forming part of 
the host computer, workstation or test equipment de- 

20 vice. There is a time lag incurred in winding and rewind- 
ing the tape to identify a particular item of data. 
[0005] A current industry trend in tape data storage 
media is to supply a solid state transponder memory da- 
ta storage device on or within a tape cartridge, on which 

25 can be stored information describing a data content of 
the tape. Examples of the type of information stored in- 
clude file name and type, customer information, system 
data backed-up, application and file space on the mag- 
netic tape used or remaining. The information stored on 

30 such a memory device is upgraded when the magnetic 
tape is accessed using a known tape drive in a host com- 
puter having an integrated driver and read-write device, 
controlled by software resident on the host device. Many 
different types of tape data storage cartridge are used 

35 in system backup and the location of the transponder 
memory storage device in relation to a casing of the tape 
cartridge varies between cartridge media types and is 
specific to the particular cartridge media type in each 
case. 

40 [0006] To identify items of data stored on the tape car- 
tridge, the memory device comprising part of the car- 
tridge stores data as mentioned above, describing the 
file names, customer information, application and file 
space remaining on the tape or used on the tape, and 

45 dates of storage of files. A summary information describ- 
ing the data items stored on the tape can be obtained 
by automatically interrogating the transponder memory 
storage device in the cartridge, which is read by the tape 
drive device by inductive coupling to a transceiver chip 

50 forming part of the memory device, and which can be 
displayed on the visual display unit of the host device. 
Reading the content of the memory device involves 
physically picking up the data cartridge, putting the data 
cartridge in the tape drive of the host device, operating 

55 a keypad or pointing device, for example a mouse or 
tracker ball, to select menu items from an application 
program on the host device, in order to identify the in- 
formation describing the data content of the tape. 
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[0007] In order to print a label for the tape, this in- 
volves running an application stored on the host device, 
perhaps manually entering the information describing 
the data on the tape via a keyboard and/or pointing de- 
vice and then printing out the label. A problem in printing 
a label for the tape cartridge by this mechanism is the 
time taken to print each label. For example, for a person 
wishing to find a particular item of data in a library, the 
first time a person enters the library on a particular day, 
he may have to pick an unlabeled tape cartridge which 
the person thinks the data item may reside on, and in 
order to check the data on the cartridge needs to turn 
on the host computer device, wait for the host device to 
boot up and initialise, taking possibly a minute or two, 
select the application required for reading the memory 
device on the cartridge, again perhaps taking of the or- 
der of one or two minutes, and then read the data. If the 
data cartridge does not contain the required data, then 
the person needs to remove the cartridge from the drive, 
which may or may not involve a delay in the software 
controlling the tape drive unit allowing the person to re- 
move the tape, and then select a different tape from the 
shelf. For the second, subsequent tape cartridge in- 
spected, the time delays will be shorter than inspecting 
the first data cartridge, since the host device does not 
need to be booted up and initialised. However, there is 
still a significant delay in interrogating the memory de- 
vice on the cartridge through the application software 
provided by the host device. 

[0008] Having found the data cartridge containing the 
required data, in order to print a label for attachment to 
the cartridge, the person needs to call up the application 
software for printing the label, perhaps enter details de- 
scribing the cartridge manually into the printing applica- 
tion software, using a keyboard and/or pointing device 
and before printing make sure that an attached printer 
device is turned on. In order to turn the printing device 
on, the printing device may go through a print initialisa- 
tion routine, which in the case of an inkjet printer may 
take several minutes if used for the first time on a par- 
ticular day, and providing there is sufficient print medium 
in the printer device, then a label can be printed. How- 
ever, since many printer devices use paper as a print 
medium, it may be necessary to find and insert sheets 
of adhesive labels into the printer in order to print out an 
adhesive label for the tape cartridge. 
[0009] Therefore, conventionally it may take anything 
of the order of 1 0 to 1 5 minutes to print a label for a data 
cartridge, including all the time delays involved in boot- 
ing up a host device and initialising a printer. Addition- 
ally, this assumes that a host computer device is avail- 
able at the location of the library, which it may not be, in 
which case an additional delay is incurred in taking the 
tapes to the host device for the data to be reloaded. Al- 
though the time delay taken to print a label for subse- 
quent tape cartridges after the first will reduce per car- 
tridge, the cataloguing and identification of data stored 
on existing legacy libraries of tape data storage cartridg- 



es is a time consuming process, whether the library is 
a manual access library, or an automated library having 
a robotic device for selected cartridges. 
[0010] In all cases, in order to improve ease and ac- 
5 curacy of access to the required data, a system for 
* checking the data stored on a tape and labeling the tape 
accurately will be of benefit. 

Summary of the Invention 

10 

[0011] Specific embodiments and methods according 
to the present invention aim to improve the speed and 
accuracy of access of data contained on a plurality of 
data storage cartridges in a library of such cartridges. 

15 [0012] The specific embodiments and methods dis- 
closed herein aim to provide improved protection 
against loss of data by providing a rapid and accurate 
means of locating backed-up data required to restore 
lost data to a system. 

20 [0013] Specific methods according to the present in- 
vention, recognise that information contained on trans- 
ponder memory devices in a data storage cartridge can 
be used to provide a rapid means of access to a data 
set which can be utilised to identify the cartridge and to 

25 produce a cartridge label. 

[0014] Conceptually, the specific embodiments of the 
invention aim to provide an integrated printer with built- 
in radio frequency capability to read information stored 
on a memory device integrated into a data storage me- 

30 dium cartridge casing which automatically prints the in- 
formation read from the memory device in a pre-format- 
ted user-readable form on a label suited to the specific 
cartridge casing type. 

[001 5] According to first aspect of the present inven- 
35 tion there is provided a reader device capable of reading 
data describing a cartridge-type data storage device 
said reader device comprising: 

a signal receiver means capable of receiving data 
40 signals emitted from said data storage device; 

a memory means capable of storing said data sig- 
nals received by said receiver means; 

45 a printer device configured to print said data re- 
ceived from said receiver means onto a print media; 
and 

a processor device operable to control said printer 
so to print said data on said print media. 

[001 6] Preferably said printer is configured for printing 
a label of a size and shape suitable for direct attachment 
to a said data storage cartridge. 
55 [0017] Preferably said processor is configured to se- 
lect a predetermined selection of information items de- 
scribing said data storage device from said data re- 
ceived from said data storage device, and to control said 
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printer to print said predetermined set of information 
items onto a said print media in a predetermined format. 
[0018] The device may further comprise a keypad 
control means, said keypad control means being finger 
operable for inputting user commands to said processor, 
for controlling said display device for scanning through 
data items describing said data storage device, said da- 
ta items retrieved from said memory means. 
[0019] The device may further comprise a keypad 
control means configured for operating such that upon 
a user activating a key of said keypad control means, 
said printer device operates to print a predetermined se- 
lection of data items describing said data storage de- 
vice, on to said print media. 

[0020] Preferably said processor device is operable 
under control of a dedicated operating system stored in 
a read only memory device. 

[0021] The reader device may further comprise an in- 
terface means for interfacing with an external processor. 
[0022] The reader device may further comprise a dis- 
play means, and said processor operates under control 
of said operating system and a keypad data entry means 
to display a selection of user selectable menu items on 
said display means. 

[0023] The reader device may have a keypad device 
comprising a print key wherein said processor operates 
to receive a print signal produced by activation of said 
print key, and sends a print signal to said printer for print- 
ing data items input via said receiver. 
[0024] Preferably said reader device comprises a port 
adapted to locate said data storage device and said re- 
ceiver means is located within said port such that when 
a said data storage device is inserted into said port, a 
memory device of said data storage device lies in close 
physical proximity to said receiver means. 
[0025] The reader device may further comprise a 
housing for accepting a roll of blank labels. 
[0026] The invention includes an automated library 
storage device capable of storing a plurality of data stor- 
age devices, said library device comprising: 

a rack storage means having a plurality of recepta- 
cles for storing said plurality of data storage devic- 
es; 

an automatic selection means operable to select, 
retrieve and replace said data storage devices from 
said rack; and 

a reader device as described in the above aspect, 
wherein said automatic selection means operate to 
select a said data storage device from a said recep- 
tacle and offer said data storage device to said 
reader device. 

[0027] The invention includes a hand-holdable porta- 
ble reader device for reading data from a memory device 
contained on a data storage device, said reader device 



comprising: 

a casing having a port capable of accepting a said 
data storage device; 

5 

reading means for reading data from said memory 
device of said data storage device, said reading 
means located in said port; 

10 processor means configured for controlling said 
reading means and for accepting data signals re- 
ceived by said reading means; 

memory means containing an operating system for 
15 controlling said processor means by a sequence of 
command signals; 

display means for displaying said data obtained 
from said receiving means in a user readable for- 
20 mat; 

keypad data entry means capable of receiving input 
commands for activation of said menu items; and 

25 printer means operable under control of said proc- 
essor means for printing a label in response to a 
user command signal input activated by said key- 
pad data entry means. 

30 [0028] According to second aspect of the present in- 
vention there is provided an automatic library device for 
storing a plurality of data storage devices, said library 
device comprising: 

35 a rack storage means having a plurality of recepta- 
cles for storing said plurality of said data storage 
devices; 

an automatic selection means operable to select, 
40 retrieve and replace said data storage devices from 
said rack; and 

a reader device capable of reading a data content 
stored on a said data storage device, wherein said 
45 selection means is configured to present a said data 
storage medium to said reader device, said reader 
device being configured to read data signals from 
said data storage device and print said data onto a 
print media. 

50 

[0029] Preferably said reader device comprises a port 
configured to accept said data, and a printer device lo- 
cated in said port, said printer configured to print directly 
to a said data storage device when said data storage 
55 device is inserted in said port. 

[0030] Said reader device may comprise: 

a receiver means capable of receiving data signals 
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from a said data storage device; and 

an interface means, arranged for interfacing with 
said processor for communicating said data signals 
to an external processor device. 

[0031] Said reader device may comprise: 

an interface means, arranged for interfacing with 
said processor for communicating said data signals to 
an external processor device, such that inspection of in- 
formation contained in data read from said data storage 
device can be accessed on said external processor de- 
vice via said interface. 

[0032] The library device may further comprise: 

a read only memory means storing an operating 
system or operating said processor to display said 
data items received from said received means; and 

a display device arranged to display said data 
items. 

[0033] The library device may comprise a means for 
emitting a power signal to said data storage device, said 
power signal emitting means located in close proximity 
to said cartridge port. 

[0034] According to third aspect of the present inven- 
tion there are provided a method of identifying data de- 
scribing a data storage device, said method comprising 
the steps of: 

receiving data signals describing a pre-determined 
set of parameters concerning said data storage de- 
vice; 

storing said data signals in a memory device; 

selecting a set of said data signals from said mem- 
ory device; and 

printing said predetermined set of data items on an 
area having a size and shape which fits on a data 
storage device. 

[0035] Preferably said step of printing said predeter- 
mined set of data items comprises printing said data 
items on a label of a size and shape suitable for direct 
attachment to said data storage device. 

Brief Description of the Drawings 

[0036] For a better understanding of the invention and 
to show how the same may be carried into effect, there 
will now be described by way of example only, specific 
embodiments, methods and processes according to the 
present invention with reference to the accompanying 
drawings in which: 



Fig. 1 illustrates schematically a tape data storage 
cartridge having an embedded read/write memory 
accessible by means of a transponder unit within 
the cartridge, as is known in the prior art; 

5 

Fig. 2 illustrates schematically a first data storage 
media reader and printer device according to a first 
specific embodiment of the present invention, com- 
prising a casing, a port to insert a data storage car- 
10 tridge for accessing information contained on a 
memory device on the cartridge, a display screen, 
a printer and keypad allowing data to be selected 
by a user; 

15 Fig. 3 illustrates schematically internal electronic 
components of the data storage media reader and 
printer device of Fig. 2, illustrating interaction with 
a transponder device on a tape data storage car- 
tridge; 

20 

Fig. 4 illustrates schematically a command se- 
quence for reading data from a memory device on 
a tape data storage cartridge, writing it to a memory 
area of the reader-printer device, and displaying 
25 and printing ail or a selected set of the data; 

Figs. 5A to 5G illustrates schematically displays of 
predetermined selected data items read from the 
data storage cartridge, and which appear on the dis- 
30 play screen of the first reader-printer device; 

Fig. 6 illustrates schematically an example of a lay- 
out of a label printed by the first reader-printer de- 
vice of Fig. 2; 

35 

Fig. 7 illustrates schematically an installation of a 
second data storage media reader and labeling de- 
vice in an automated data storage medium library 
having a rack and shelf arrangement accessible by 
40 a computer controlled robotic arm, according to a 
second specific embodiment of the present inven- 
tion; 

Fig. 8 illustrates schematically in greater detail, the 
45 second reader-labeling device; 

Fig. 9 illustrates schematically a control process op- 
erated in the second reader-printer device by 
means of a set of command sequences; and 

50 

Fig. 10 illustrates the second reader-labeling device 
used in stand alone context in a purpose designed 
casing having a power supply. 

55 Detailed Description of the Best Mode for Carrying 
Out the Invention 

[0037] There will now be described by way of example 
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the best mode contemplated by the inventors for carry- 
ing out the invention. In the following description numer- 
ous specific details are set forth in order to provide a 
thorough understanding of the present invention. It will 
be apparent however, to one skilled in the art, that the 5 
present invention may be practised without limitation to 
these specific details. In other instances, well known 
methods and structures have not been described in de- 
tail so as not to unnecessarily obscure the present in- 
vention. 10 
[0038] In order to remove errors in cartridge labeling 
and to improve the speed of labeling, a media-depend- 
ent labeling system is envisaged which is specific to a 
particular type or design of data storage media device. 
This uses information contained on a memory device *s 
located in the data storage cartridge (the media) to pro- 
duce a printed cartridge label, where the label attributes 
can be selected by the user. This system enables car- 
tridge data to be assessed and the cartridge to be la- 
belled without having to access the data stored on the 20 
magnetic tape and hence avoiding the use of a tape driv- 
er of a host device. As a result, the information concern- 
ing data contained in the cartridge can be assessed rap- 
idly. By integrating a means of reading the information 
contained on the cartridge memory device with a means 25 
of printing this information either directly to a pre-la- 
belled cartridge or to a blank label all within one device, 
cartridge labels may be updated accurately and rapidly. 
[0039] Labeling of a data storage device need not oc- 
cur at a time when data is recorded on the data storage so 
medium, but labeling can occur retrospectively, and 
away from a host device having a tape drive mecha- 
nism. 

[0040] Additionally, the device may support multiple 
language sets and fonts for versatility in user readout. 35 
This will allow for versatility and accuracy in user access 
to cartridge data. 

[0041] Specific methods according to the present in- 
vention described herein are concerned with the reading 
of data from solid state memory devices located on data w 
storage devices and writing this data to a memory area 
and the selection of data from this memory area for dis- 
play and printing. 

[0042] In a first embodiment, a media reader and 
printer device may be used as an independent hand 45 
held and portable device. 

[0043] In a second embodiment, a media reader and 
printer device may be incorporated into a standard 5.25" 
device slot. 

[0044] Referring to Fig. 1 herein, there is illustrated so 
schematically a conventional prior art tape data storage 
cartridge device comprising a cartridge casing 100, con- 
taining one or a pair of reels on which is wound an elon- 
gate band of magnetic tape, comprising a high capacity 
data storage medium on which data may be recorded 55 
from a host device such as a computer server device, a 
personal computer, a workstation, or a computer con- 
trolled test instrument. The cartridge contains a solid 



state programmable memory device 101 within the car- 
tridge casing 100, the memory device comprising a 
transponder unit, and a read/write memory, which can 
be written to or read via the transponder unit, which can 
be inductively powered by an RF signal generated by a 
transmitter placed immediately adjacent the cartridge 
casing, as is known in the art. The height, width, and 
length dimensions of the cartridge casing 100 and the 
general layout of the casing, including the positioning of 
the memory device 101 within the casing, are specific 
to the particular type and design of tape data storage 
cartridge. That is to say the layout of the cartridge is me- 
dia specific. 

[0045] Information about the cartridge and the data 
stored on the cartridge can be stored in the memory de- 
vice 101. The data stored may include data describing 
file names of data on the tape, data describing customer 
information, data describing an application stored on the 
tape, data describing an amount of unused memory 
space remaining on the tape, and dates upon which files 
were stored. 

[0046] Referring to Fig. 2 herein there is illustrated a 
first media reader and labeling device 200, according to 
a first specific embodiment of the present invention. The 
first reader and labeling device comprises a casing 201 
of a size, shape and weight which is easily portable by 
a person, for example of a size and shape which can 
easily fit into a persons palm, being hand-held, the cas- 
ing having means 202 for receiving a tape data storage 
cartridge in the form of a port arranged to locate a car- 
tridge; an electrically powered printer device 203 capa- 
ble of producing printed labels from a roll of self-adhe- 
sive labels 204; a display device, preferably a liquid 
crystal display 205; a user input interface 206 having a 
finger operable keypad; a battery power supply; a re- 
ceiver device for communicating with a memory storage 
device on a tape data storage cartridge, the receiver de- 
vice being located in or near the cartridge port; and an 
external port 207 for connecting to an external computer 
device or processor. 

[0047] The port for receiving the tape data storage 
cartridge may comprise a hinged lid having a pair of re- 
ceiving guides into which the tape data storage cartridge 
is slotted, such that when the lid is closed the cartridge 
is positioned within the casing such that the memory 
storage device of the cartridge is immediately adjacent 
the receiver device mounted in the casing, the arrange- 
ment being that the receiver device of the reader device 
is in close physical proximity with the transponder mem- 
ory storage device of the tape cartridge such that induc- 
tive coupling can occur between the receiver and mem- 
ory storage device, allowing reading of data from the 
memory storage device by the receiver. 
[0048] The cartridge receiving port 202 is designed to 
accept a particular type of data storage cartridge, and 
may be specific to a particular type of data cartridge 
product. Port 202 is designed such that when the tape 
data cartridge is accepted into the port, the memory stor- 
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age device on the tape data cartridge aligns automati- 
cally with an aerial and receiver of the reader device 
within casing 201 . 

[0049] The means for receiving the cartridge prefera- 
bly operates to secure and hold the cartridge in a posi- 5 
tion such that the memory storage device on the car- 
tridge is immediately adjacent and opposite the receiver 
of the reader and labeling device. The port 202 is pref- 
erably keyed such that the tape data storage cartridge 
can only be inserted in one orientation, and to avoid en- 10 
abling other types of tape data storage cartridge being 
inserted into the port. 

[0050] In a variation of the first embodiment, the port 
means capable of receiving the tape data storage car- 
tridge may comprise a recess specifically shaped and is 
formed to except the tape data storage cartridge, or a 
spring loaded slot mechanism into which the tape data 
storage cartridge is inserted. 

[0051] In a further embodiment, the port may com- 
prise a surface, against which a data storage cartridge 20 
is offered, in close proximity to the surface, but not nec- 
essarily contacting the surface, such that the receiver 
device can detect signals transmitted by the transpond- 
er within the cartridge across an air-gap of the order of 
20mm or less between receiver and transponder. In this 25 
version, it is not necessary that the tape date storage 
cartridge touches any part of the reader and labeling de- 
vice in order for data transfer to occur. 
[0052] Printer 203 contains an easily removable cover 
portion which accesses a housing for containing the roll 
of labels. The housing and its cover are designed such 
that the cover can be easily and quickly removed man- 
ually without the need for special tools, and expired roll 
of labels be easily removed, and a new roll of labels be 
easily inserted, whereby the roll of labels are automati- 
cally aligned with a print-head of the printer on entering 
the roll of labels into the label housing. Printer device 
203 prints out a label 204 of dimension and shape which 
is specific to the particular data cartridge type and which 
is large enough to print out predetermined information 
concerning the tape data cartridge in a layout and form 
which fits on the label which can be easily adhered to 
the tape data cartridge. 

[0053] Keypad 206 comprises an up scroll finger-op- 
erable button for scrolling a selection of memory items 
displayed on display device 205 in an upward direction; 
a down scroll button for scrolling the memory items in a 
downward direction; and a print button. 
[0054] Referring to Fig. 3 herein, there is further illus- 
trated schematically components of the first reader and 
labeling device, configured for reading, displaying and 
printing data onto a label from a transponder 300 having 
a read/write memory 301 and an aerial 302 in a tape 
data storage cartridge. 

[0055] The reading and labeling device comprises an 
aerial 303, a receiver 304, a processor 305, a program- 
mable memory area 306, a control interface 307, a dis- 
play 308, a Read Only Memory (ROM) 309 containing 



an operating system, a keypad 310 for entering instruc- 
tions from a user, and a printer device 311. Interface 307 
is capable of unloading to or down from an external de- 
vice 312 having a processor. 

[0056] The processor 305 has a relatively small 
amount of separate memory 306 of the order of 1 MByte 
or less, and is limited practically by the smallest size of 
memory chip commercially available. Alternatively, the 
processor 305 may be constructed integrally with mem- 
ory area 306 on a same chip, for example a known Pow- 
er PC® chip. In the best mode, to achieve compact size 
and ease of manufacture, the components are as inte- 
grated as possible with the processor, and preferably 
include a built-in operating system in read only memory 
ROM 309, on a same chip as processor 305. 
[0057] The aerial 303 and receiver 304 are used to 
receive data from the memory device 300 of the car- 
tridge, which uses an electrically erasable programma- 
ble read only memory (EEPROM) as read/write memory 
area 301 . With the data storage cartridge inserted in the 
reader device, the aerial 302, of the memory device, 
forms a contact less interface with the aerial 303 of the 
reader device using an inductive coupling scheme using 
a magnetic field to transmit data to the receiver 304. In 
the best mode, the protocol used to transmit information 
by the inductive coupling scheme is known as the MI- 
FARE ® system developed by Phillips/M ikron of the type 
presently employed in "Smart" credit card technology for 
use in personal banking applications and which is 
known in the art. Advantages and features of this system 
as used by the first embodiment include a high reliability; 
operating frequency 13.56 MHz; and an anti-collision 
protocol, which provides an ability to handle several 
transponders in close proximity without interference. 
[0058] Aerial 303 of the identification and labeling de- 
vice is positioned such that when a tape cartridge having 
a cartridge aerial 302 is positioned in the cartridge re- 
ceiving means 202 of the reader device, the two aerials 
are positioned a distance less than or equal to 20 mm 
from each other, so that inductive coupling can occur 
between the two aerials. Over such a range this yields 
coupling factors between aerials of the order 1 to 10% 
and transmission speeds of the order 100 Kbps between 
the aerials. Receiver 305 of the identification and labe- 
ling device transmits an inductive signal which is re- 
ceived by the transponder 301 of the tape cartridge, and 
which powers the transponder memory storage device 
in the tape cartridge, such that the transponder is able 
to emit signals describing the content of the memory 
storage area 301 across an air gap between the two aer- 
ials, which is received by receiver 303. Alternatively, 
transmission of data signals between the memory de- 
vice and the reader-labeling device may be within the 
infra-red range of frequencies. 
[0059] Data read from the memory device 300 in this 
manner is written via the processor 305 to programma- 
ble random access memory, RAM 306, where a copy of 
all read data is maintained. Data stored in the RAM 306 
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is displayed on the display screen 308 or is accessed 
via external processor 312 using the control interface 
307. 

[0060] Referring to Fig. 4 herein, there is illustrated 
schematically a process for operating the reader and la- 
beling device implemented as a set of command se- 
quences performed by the processor 305 to write data 
received from the cartridge transponder to internal 
memory 306, and to display the data on the display de- 
vice 308. The command sequences provide for select- 
ing a required data set and printing a label. 
[0061] The first reader and labeling device may oper- 
ate in two basic modes of operation. In the first mode of 
operation, a tape data storage cartridge is input into port 
202, and LCD display device 205 and keypad 206 are 
used to read information stored on the memory storage 
device describing a content, and characteristics of the 
tape cartridge itself, and of data stored on the tape car- 
tridge. 

[0062] In a second mode of operation, a predeter- 
mined set of data stored on the memory of the tape data 
storage cartridge is printed onto a label 204. The first 
and second modes of operation may be operated inde- 
pendently of each other. That is to say, it is possible to 
read the information stored on the memory device on 
the cartridge without printing out any of that information, 
and it is possible to print the predetermined set of infor- 
mation on a label without requiring use of the LCD dis- 
play device 205 or scrolled menu which appears on the 
device. 

[0063] A first mode of operation will now be described. 
A user places a tape data cartridge into the receiving 
port 202 of the first reader and labeling device, thereby 
locating the cartridge firmly in the casing 201 of the de- 
vice in a position where the transponder memory device 
300 of the cartridge lies in close physical proximity to 
aerial 303 and receiver 304 of the reader and labeling 
device. Processor 305 under control of operating sys- 
tem stored in ROM 309 operates in an initial state 400, 
from which the cartridge port is periodically polled in step 
401 . All transponders 300 within the operating range re- 
turn a 10 byte alpha-numeric serial number. If no mem- 
ory device is detected in the port in step 402, the car- 
tridge port is presumed empty, and the processor idles 
through the initial state, and continues to poll the car- 
tridge port in step 401. The cartridge slot is presumed 
empty if no serial number is returned. Consequently an 
external detector device incorporated in the cartridge 
port of the reader device may be polled in step 403 to 
check whether a cartridge is inserted into the port 202. 
If no cartridge is detected, the processor returns to initial 
state 400, continuously polling the cartridge slot in step 
401 and/or polling the detector in step 403. If a memory 
device is detected in steps 403 or 401, the processor 
enters a memory device detected state 404 from which 
the processor reads data received by receiver 304 via 
aerial 303. Receiver 304 continuously transmits a power 
signal to the transponder 300 in the tape cartridge in 



order to allow the transponder to transmit signals 
through aerial 302 containing data concerning the infor- 
mation stored on the read/write memory device 301. 
Transmission of the power signal across the air gap by 

5 aerial 303 may be dependent upon the sensor within the 
reader and labeling device casing being activated by in- 
sertion of a tape data storage cartridge. When no car- 
tridge is inserted into the port, the RF power signal may 
be interrupted, so as to conserve power in the battery. 

10 [0064] In step 406, data read from the memory device 
through receiver 304 is directed by the processor 305 
into random access memory 306. Data can be selected 
from the random access memory in step 407 for display 
on display device 308 in step 408. Display of data from 

15 the RAM is accessed through operation of a menu sys- 
tem in step 409. Initially, predetermined data, for exam- 
ple a serial number of the cartridge which has been read 
from the memory device may be displayed on the dis- 
play device 308. Referring to Fig. 5A herein, there is il- 

20 lustrated schematically an example of information dis- 
played on display device 205, comprising a serial 
number of a tape cartridge. Upper and lower scroll icons 
500, 501 may appear on display 205, giving a visual in- 
dication to the operator that to access further items of 

25 data, the upper and lower scroll buttons of the keypad 
206 need to be activated. In step 410 a user may enter 
keypad entries, for example pressing a scroll button 
which scrolls through display items as illustrated in Figs. 
5B to 5G herein under control of the operating system 

30 stored in ROM 309, in menu system 409. The operating 
system stored in ROM 309 is specifically configured 
from a knowledge of the format and layout of the infor- 
mation items stored as data in the memory device of the 
cartridge. By scrolling through the menu, by operating 

35 the keypad scroll buttons, display of the serial number 
of the tape, the date the tape was last used, an amount 
of memory remaining on the tape, names of back up 
sessions stored on the tape e.g. "Full Backup Monday 
3/8/98", a number of times the tape has been used, a 

40 number of errors on the tape and an option to print a 
label containing a predetermined set of information 
items describing data stored on the tape may be ac- 
cessed. If, in response to a 'print label' display as illus- 
trated in Fig 5G, a key on keypad 206 is pressed, then 

45 in step 409, processor 305 sends a signal to printer 311 , 
along with signals describing the information to be print- 
ed on the label, which activates printer 311 to print a 
label 204 in a format suitable for direct attachment to the 
tape data cartridge. The user may then release the port 

so cover and remove the cartridge, detach the label 204 
from its backing paper and stick the label on the car- 
tridge. The label characteristics may be determined by 
user input via the menu system 409. Characteristics in- 
clude a chosen language set, font size and type, and in 

55 this way allow the user to customise the label as neces- 
sary. 

[0065] In a second mode of operation, where it is not 
required to identify or interrogate information contained 
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on a memory of the tape cartridge, but just to simply print 
a label to stick on the tape data cartridge, steps 400-406 
as described above are repeated. The user places the 
tape cartridge in the port 202, closes the cover, and the 
processor interrogates the memory device on the car- 
tridge and stores data received from the memory device 
in random access memory 306 as described herein 
above. However, in the second mode of operation the 
user activates a print key on key pad 206 in step 410 
which activates direct printing of a predetermined set of 
information items received from the memory device 300. 
An example of a printed label is illustrated in Fig. 6 here- 
in. The predetermined set of information items may be 
selected from the set: a serial number of the tape; a date 
the tape was last used; an amount of memory space 
remaining on the tape; a file name of a first file on the 
tape; a file name of the last file on the tape, a name of 
a back up session stored on the tape. This list of prede- 
termined selected information items is exemplary, and 
not exhaustive, and the exact information items which 
are printed on the label depend upon the exact informa- 
tion items which are stored on the memory on the car- 
tridge tape, which are specific to the particular media 
format of the tape cartridge and reader-labeling device, 
as will be understood by those skilled in the art. Activa- 
tion of the print key causes automatic printing of the label 
containing the predetermined information items. The us- 
er then releases the cartridge from the port 202, sticks 
the label on the cartridge and may return the cartridge 
back to the shelf. An advantage of the second mode of 
operation is speed of labeling of cartridges. For exam- 
ple, where hundreds or thousands of tape cartridges are 
stored in a library, the handheld reader-labeling device 
may be used to efficiently and quickly label a large 
number of tape cartridges manually with a pre-selected 
set of information describing the tape cartridge and its 
contents. 

[0066] Referring to Fig. 7 herein there is illustrated 
schematically a second embodiment cartridge reader 
and labeling device 700 installed in situ in an automated 
data storage cartridge library comprising a shelf or rack 
701, having a plurality of locations for storing a plurality 
of tape data storage cartridges; an automatic robotic 
arm 702 operable to select and access individual tape 
data storage cartridges, the robotic arm 702 travelling 
along a substantially linear track 703, the arm capable 
of moving in vertical and first and second lateral direc- 
tions and being capable of removing tape cartridges 
from their location, physically transporting them to read- 
er and labeling device 700, inserting and extracting the 
cartridges from the reader and labeling device 700 and 
returning them to their storage locations. The second 
reader and labeling device interfaces with an external 
computer 704 having a processor, and/or an external 
printer 705. 

[0067] Referring to Fig. 8 herein, there is illustrated 
schematically in greater detail the second embodiment 
reader-labeling device 700. The second reader-labeling 



device comprises a casing 800 suitable for fitting into, a 
5.25 " standard computer casing port, having power 
supply terminals and interface terminals at a rear of the 
casing (interface terminal not shown), the interface ter- 

5 minal comprising a standard computer peripheral port, 
on a front face of the casing 800 there being provided a 
cartridge port 801 for accepting a tape data storage car- 
tridge, in a manner such that the tape data storage car- 
tridge when inserted into the port may have a remaining 

w portion projecting and extending out of the port, allowing 
the robotic arm to grasp the cartridge for insertion and 
removal from the port; and optionally, a display device 
802, and a keypad entry device 803. Other components 
of the second reader and labeling device are substan- 

15 tially as described with reference to Fig. 3 herein. When 
installed in rack 700, the second reader-labeling device 
may be controlled and accessed externally from the ex- 
ternal processor of computer 704 via interface 307 as 
shown in Fig. 3 herein. The interface 307 herein, pro- 

20 vides an external means of user input when the reader 
device is incorporated in a 5.25" device slot thus forming 
an integrated part of a larger system. This form of user 
input precludes the use of the optional casing mounted 
keypad 803 for inputting commands or the casing 

25 mounted display screen 802 for outputting status. The 
optionally provided display device 802 and keypad entry 
device 803 may be used for manual operation of the sec- 
ond reader device, for inspection of a tape cartridge as 
an override to automatic reading and inspection of the 

30 tape cartridge information. 

[0068] In the second specific embodiment, writeable, 
erasable and re-writeable labels may be directly provid- 
ed on the tape data storage cartridges as supplied. With- 
in casing 800, there is provided an internal printing de- 

35 vice, which is configured for printing directly onto a label 
on a tape data storage cartridge, when the tape data 
storage cartridge is located within the port 801. 
[0069] Referring to Fig. 9 herein, operation of the sec- 
ond embodiment reader-labeling device within the con- 

40 text of the automatic library system will now be de- 
scribed. In use, the reader device may be inaccessible 
to a user. The robotic arm 702 may be controlled by it's 
own dedicated control systems to select and access a 
tape cartridge from a rack, as is conventionally known 

45 in the prior art. However, in a third mode of operation, 
the act of the robotic arm 702 placing a tape data storage 
cartridge into the cartridge slot of cartridge reader 700 
activates a sensor internal to the cartridge receiving slot 
of the card reader which generates a signal to initiate a 

50 series of steps for printing label information directly to a 
writeable label portion of the tape data storage cartridge. 
Processor 305 operates a series of control steps 900 to 
906 which are substantially similar to those described 
herein before with reference to Fig. 4 and the first em- 

55 bodiment In step 907, data is selected from random ac- 
cess memory 306, and is directly printed to a writeable 
medium on the tape data cartridge in step 908. The third 
mode of operation of the second embodiment is similar 
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to the second mode of operation of the first embodiment, 
except that instead of printing to a separate paper label, 
in the third mode, printing is direct to the cartridge and 
instead of printing being activated by a print button man- 
ually, printing is activated by a sensor triggered on in- 
sertion of the tape cartridge to the cartridge port. 
[0070] In a fourth, automated mode of operation, an 
external computer device 704 comprising external proc- 
essor, external display, external keypad and data entry 
device, e.g. a pointing device or mouse, and an external 
printer 705 may be used to access the information 
stored on the memory device, externally of the automat- 
ic library. For example a PC, laptop or palmtop device 
connected to a printer device 705 may be used. In step 
912, a user enters details on an external keypad, whilst 
viewing menu items displayed on the external display in 
step 913, which are transmitted from the reader-labeling 
device menu system via interface 307 through a series 
of control interface steps 914. By activating keys on the 
external keypad, the user may activate an external print 
operation 915 of external printer 705 to print a label for 
the cartridge. Alternatively, printing need not be activat- 
ed, but a user may automatically view information con- 
tained on the tape cartridges via the external computer 
device, e.g. palmtop or laptop computer, which displays 
menu items on its screen. Items displayed are substan- 
tially similar to those described hereinbefore with refer- 
ence to the first reader-labeling device. 
[0071] Operation of the second embodiment in the 
fourth mode is substantially similar as described herein 
above, except when printing a label in step 915, the 
printer device within the casing 800 is activated exter- 
nally via interface 307 in step 914, by viewing an exter- 
nal display 913 and activating keys in step 912 from an 
external keypad, such that the data to be printed on the 
label may be viewed externally by a user on the external 
computer device, and printing, once activated by a user 
externally of the reader device 700, takes place inter- 
nally of the reader device 700 and directly onto the car- 
tridge within the port 801. 

[0072] In a variation of the second specific embodi- 
ment, the second reader-labeling device may be adapt- 
ed, such that it can be removed from a standard 5.25" 
port contained within the automatic library, and a custom 
made casing 1000, e.g. a plastics moulding having an 
in-built power supply may be provided such that the sec- 
ond reader-labeling device can be removed from the au- 
tomated library, inserted into the casing 1000, from 
which it obtains power, <and be used as a stand alone 
reader-labeling device for printing labels from data stor- 
age cartridges which are manually inserted into port 
800. 

[0073] The power supply in-built to the casing may 
comprise a bay for containing a plurality of conventional 
dry cell batteries, giving for example a 1 2v power supply, 
enabling stand alone operation. Alternatively, the power 
supply may comprise a rechargeable battery in-built into 
the casing. In a further option, the power supply may 



comprise a transformer and voltage reducer built into 
the casing and connectable to an external mains supply 
by a conventional mains supply lead and connector. 
[0074] A conventional connector at the rear of these c- 
5 ond embodiment reader-labeling device may connect 
with the power supply within the casing, on inserting the 
second reader-labeling device into the casing in a slid- 
ing location operation. 

[0075] Operation in stand alone mode is by user sim- 
10 ply inserting a data storage cartridge directly into the 
second reader-labeling device, which automatically 
reads data on the transponder device, and prints a pre- 
determined set of data onto a print media directly at- 
tached to the data storage cartridge. The print media 
15 may comprise a pre-manufactured area comprising part 
of a plastics cartridge case, suitable for direct printing 
thereon, or alternatively a user may manually stick an 
adhesive paper label onto the printer cartridge prior to 
inserting into the second reader-labeling device, the 
20 printer printing directly to the label attached to the data 
cartridge. 



Claims 

25 

1 . A reader device capable of reading data describing 
a cartridge-type data storage device said reader de- 
vice comprising: 

30 a signal receiver means capable of receiving 

data signals emitted from said data storage de- 
vice; 

a memory means capable of storing said data 
35 signals received by said receiver means; 

a printer device configured to print said data re- 
ceived from said receiver means onto a print 
media; and 

40 

a processor device operable to control said 
printer to print said data on said print media. 

2. The reader device as claimed in claim 1 , wherein 
45 said printer is configured for printing a label of a size 

and shape suitable for direct attachment to a said 
data storage cartridge. 

3. The reader device as claimed in claim 1, wherein 
50 said processor is configured to select a predeter- 
mined selection of information items describing said 
data storage device from said data received from 
said data storage device, and to control said printer 
to print said predetermined set of information items 

55 onto a said print media in a predetermined format. 

4. The reader device as claimed in claim 1, further 
comprising a keypad control means, said keypad 
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control means being finger operable for inputting 
user commands to said processor, for controlling 
said display device for scanning through data items 
describing said data storage device, said data items 
retrieved from said memory means. 

5. The reader device as claimed in claim 1, further 
comprising a keypad control means configured for 
operating such that upon a user activating a key of 
said keypad control means, said printer device op- 
erates to print a predetermined selection of data 
items describing said data storage device, on to 
said print media. 

6. The reader device as claimed in claim 1 , wherein 
said processor device is operable under control of 
a dedicated operating system stored in a read only 
memory device. 

7. The reader device as claimed in claim 1, further 
comprising an interface means for interfacing with 
an external processor. 

8. The reader device as claimed in claim 1, wherein 
said reader device comprises a display means, and 
said processor operates under control of said oper- 
ating system and a keypad data entry means to dis- 
play a selection of user selectable menu items on 
said display means. 

9. The reader device as claimed in claim 1, having a 
keypad device comprising a print key wherein said 
processor operates to receive a print signal pro- 
duced by activation of said print key, and sends a 
print signal to said printer for printing data items in- 
put via said receiver. 

10. The reader device as claimed in claim 1, further 
comprising a port adapted to locate said data stor- 
age device and said receiver means is located with- 
in said port such that when a said data storage de- 
vice is inserted into said port, a memory device of 
said data storage device lies in close physical prox- 
imity to said receiver means. 

11. The reader device as claimed in claim 1, further 
comprising a housing for accepting a roll of blank 
labels. 

12. An automated library storage device capable of 
storing a plurality of data storage devices, said li- 
brary device comprising: 

a rack storage means having a plurality of re- 
ceptacles for storing said plurality of data stor- 
age devices; 

an automatic selection means operable to se- 



lect, retrieve and replace said data storage de- 
vices from said rack; and 

a reader device as claimed in claim 1, wherein 
5 said automatic selection means operate to se- 

lect a said data storage device from a said re- 
ceptacle and offer said data storage device to 
said reader device. 

10 1 3. A hand-ho!dable portable reader device for reading 
data from a memory device contained on a data 
storage device, said reader device comprising: 

a casing having a port capable of accepting a 
15 said data storage device; 

reading means for reading data from said mem- 
ory device of said data storage device, said 
reading means located in said port; 

20 

processor means configured for controlling 
said reading means and for accepting data sig- 
nals received by said reading means; 

25 memory means containing an operating sys- 

tem for controlling said processor means by a 
sequence of command signals; 

display means for displaying said data obtained 
30 from said receiving means in a user readable 

format; 

keypad data entry means capable of receiving 
input commands for activation of said menu 
35 items; and 

printer means operable under control of said 
processor means for printing a label in re- 
sponse to a user command signal input activat- 
40 ed by said keypad data entry means. 

14. An automatic library device for storing a plurality of 
data storage devices, said library device compris- 
ing: 

45 

a rack storage means having a plurality of re- 
ceptacles for storing said plurality of said data 
storage devices; 

so an automatic selection means operable to se- 

lect, retrieve and replace said data storage de- 
vices from said rack; and 

a reader device capable of reading a data con- 
55 tent stored on a said data storage device, 

wherein said selection means is configured to 
present a said data storage medium to said 
reader device, said reader device being config- 
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ured to read data signals from said data storage 
device and print said data onto a print media. 

15. The library device as claimed in claim 14, wherein 
said reader device comprises a port configured to 
accept said data, and a printer device located in 
said port, said printer configured to print directly to 
a said data storage device when said data storage 
device is inserted in said port. 

16. The library device as claimed in claim 14, wherein 
said reader device comprises: 

a receiver means capable of receiving data sig- 
nals from a said data storage device; and 

an interface means, arranged for interfacing 
with said processor for communicating said da- 
ta signals to an external processor device. 

17. The library device as claimed in claim 14, wherein 
said reader device comprises: 

an interface means, arranged for interfacing 
with said processor for communicating said data 
signals to an external processor device, such that 
inspection of information contained in data read 
from said data storage device can be accessed on 
said external processor device via said interface. 



printing said predetermined set of data items 
on an area having a size and shape which fits 
on a data storage device. 

5 21. The method as daimed in claim 20, wherein said 
step of printing said predetermined set of data items 
comprises printing said data items on a label of a 
size and shape suitable for direct attachment to said 
data storage device. 



18. The library device as claimed in claim 14, further 30 
comprising: 



a read only memory means storing an operat- 
ing system or operating said processor to dis- 
play said data items received from said re- 35 
ceived means; and 



a display device arranged to display said data 
items. 

40 

19. The library device as claimed in claim 14, further 
comprising means for emitting a power signal to 
said data storage device, said power signal emitting 
means located in close proximity to said cartridge 
port. 45 



20. A method of identifying data describing a data stor- 
age device, said method comprising the steps of: 



receiving data signals describing a pre-deter- so 
mined set of parameters concerning said data 
storage device; 



storing said data signals in a memory device; 

55 

selecting a set of said data signals from said 
memory device; and 
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